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MAJOR STRUCTURES 

ALL OBJECTS ARE REPRESENTED IN ONE WORD. THE PARTS 
OF THIS WORD AREI THE TYPE BITS* THE VALPTR BITS AND TH£ 
ACTIVE BIT, ONE BIT OP THE TYPE IS THE FAKQ BIT* THE REST 
BEING THE JUMP BITS, ACTIVE? ANO FAKOP ARE THE BOOLEAN 
FORMS, THE FAKO BIT IF ON INDICATES A SMALLTALK PROVIDED 
OBJECT. THE JUMP PART OP A FA«Q IS USED AS AN INDEX FOR A 
CASE STATEMENT FOR PASSING CONTROL TO THE APPROPRIATE PIECE OF 
CODE. THE FOLLOWING FAkOS USE THE VAlPTR FIELD As FOLLOWS 
(ALL OTHER FAKOS MAKE NO USE OF VALPTR)! 

TYPE VALPTR (INDEX TO,,,) 

ATOM CELL SPACE 

NUMBER NUMBER SPACE 

VECTOR VECTOR SPACE 

STRING STRING SPACE 

COMMENT STRING SPACE 

FRAME FRAME SPACE 

CELLS (ATOMS) 

THE FIELDS In CELLS ARE « 

name indexes the name in string space 

instptr Indexes the value of the cell in vector space 

acd names an access chain in t h e context tree 

FAK JUMpS INDEX VARIOUS CASE STATEMENTS IN VECTQR* STRING* ATqM, 

ANO BOOLEAN OBJECTS 
LINK INDEXES ANOTHER CEU IN THE S A M£ HASH BUCKET 

NUMBERS 

ARE A full word burroughs floating/integer number 

STRINGS 

A STRING HAS THE FOLLOWING FlELDSI 
LENGTH THE NUMBER CHARACTERS IN THE STRING 
USE USE COUNT 

BLOCKLEN USED IN (DEALLOCATING STRINGS 
FOLLOWED BY THE CHARACTERS IN THE STRING 

the following accessing functions are providedi 
pointf.rtostring(stringo b je0t) 18 a pointer to the characters 
stRInglengthotrIngobject) is the length of the String 

STRiNgUSE(STRiNgOBJECT) IS THE USE COUNT 
VECTORS 

A VECTOR HAS THE FOLLOWING FlELDSI 
LENGTH NUMBER Of OBJECTS IN THp VECTOR 
USE USE C8UNT 

BLOcKLEN USED IN DE( ALLOcAT INq) VECTORS 

FOLLOWED BY THE OBJECTS IN THE VECTOR ANO AN ENDOFVEC OBJECT, 
VECTORLENGTH(VECTOROBJECT) IS THE LENGTH OF THE VECTOR, 

FRAMES 



MAJOR STRUCTURES 

FRAMES FORM A SPAGHETTI STACK WITH THE FOLLOWING MODIFICATIONS! 
THF. CONTROL LINK HAS BEEN ELIMINATEOUTS FUNCTION Is IMPLICIT 
IN THE CONTROL FLOW OF THE IMPLEMENTATION). 

THE FRAME AND EXTENTlON HAVE BEEN MERGED CTHE EXT Is FIxED LENGTH 
IN THIS IMPLEMENTATION), 
A SHALLOW BINDING SCHEME IS USED* 

THE FILEDS IN A FRAME AREI 

AUNK ACCESS LINK 

VARS LINK LIST OF BINDERS USED FOR STORING BINDING INFORMATION 

FUSE USE COUNT 

MESSAGE MESSAGE VECTOR FOR THIS CONTEXT 

WHO THE USER OBJECT WHICH T HlS CONTEXT IS CURRENTLY EVALUATING 

TOPWHO THE USER OBJECT FOR WHICH THE CONTEXT WAS CREATED 

WHONAME INDEX OF CELL WHERE W HQ CAME FROM IF THERE WAS SUCH A CELL 

MESSAGE VECTORS 

MESSAGE VECTOR WORDS ARE DlFERENT FROM THE USUAL WORDS USED 
TO REPRESENT VECTORS, THEY ARE USEO MAINLY In THE EVALUATQR. 
THEY HAVE THE FOLLOWING TWO FlELOSl 
BEGINNING INDEXES THE BEGINInG OF THE VECTOR 
ENDING INDEXES THE FI8$T PLEMENT NOT YET CONSUMED 

BINDERS 

BINDERS ARE USED To STORE INFORMATION ABOUT A SET OF VARIABLE 
BINDINGS* EACH BINDER Is FOR OnE SET OF EITHER LVARS#IVARS# OR 
CVARS, THE FIELDS AREI 
KIND LVARS AND IVARS ARE REPRESENTED BY AND CVARS BY THE 

NUMBER OF IMPLICIT CVARS (6 CURRENTLY) 
BUSE USE COUNT 

BNEXT NEXT BINDER IN THE LJNkEO LIST OFF OF VARS 
MOOElVEC VECTOR OF CELL INDEXES OF BOUND CELLS 
PREvvEC VECTOR OF THE VALUES OF THE CELLS BEFORE BINDING 
CURRVEC VALUES BOUND To THE CELLS (InCLUOES ALSO THE VALUES OF 

the implicit variable for cvars 

user objects 

fako is 0ff 

type Index of the cell whose value this object is an Instance 
of 

VALPTR INDEXES A VECTOR WhOSE ELEMENTS ARE MODEL AND VALUE 
VECTORS FOR THE CVARS AND EACH OF THE IvARS FROM 
THE DIFFERENT CLASSES OF WHICH THIS OBJECT IS aN INSTANCE 
THE CVARS VALUES HAVE 6 IMPLICIT VALUES, 
(THE LVARS MODEL* IVARS MQDEL'CVARS MODEl#DEF VECTOR, 

ISnEW VECTOR* AND INIT VECTOR) PLUS THE REST OF THE CVARS 

VALUES, 

SEE FIGURE 35, 
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FIGURE 35, 



OTHER GLOBAL VRIABLES 

exiti is used for indicating error conditions, (and other things 

that act like errors*) 
vecl the current message vector 
returnval' used for returning a value from a user object 
doneretu r nvall used for returning a value from a done with 
contlnuevai.1 used t0 return thf val to continue with from an error 

CON T lNUElNC| USED T MOyE THE MESSAGE POINTER FOR A CONTINUE FROM AN 

ERROR 
CuRACDf Is THE CURRENT ACCESS CHAIN OESCRIPTER 
FILeSI A SHITHcH FILE OF TTY#PRINTeR» 8 DISK FILES FOR THE USER* 

AND A OISk FILE USED By FILQUT. 
PFiLEl INDEXES THE CURRENT PRtNTFlLE IN FILES 

rfi l ei Indexes the current readfile in files 

openfi l ei indicates whe t her a file is open for read, print 

OR NOT OPEN U'2#QR RESPECTIVELY), TTY IS A SpEClAL CASE 
BEING OPEN FOR BOTH READ AND PRINT. 
PRINTIMaGE IS USED BY STRlNGOr 

printBufferi useo by print* t«ere is a row of buffer for each file 

printbufLeni the current Length Left in printbuffeR 

pbufptri POINTER To place To Be PRINTED next in the current print 

buffer 
pbufleni length left in current print buffer 

PBUFslZEl NUMBER OF CHARACTERS PER UNE In CURRENT PRINT FILE 

PBUFWORDI NUMBER OF WORDS PER LINE IN CURRENT PrINTFILE 

NOBREAKERt TRUE UNLESS A BREAK HAS BEEN INTERCEPTED DURRlNG OUTPUT TO 

THE TTY 
PRlNTCHARARRAYt KEEPS CHARACTERS USEO In COMMON OUTPUT MESSAGES 

charactertype.chartypet used by scanner 

currframEj Indexes the current context frame 

cljrrcelt if current object was the value of a cell then currcel is 

an index to that cell 
newcurrceu used in updating currcel. 
globframei frame containing global variables 
globptri indexes the last allocated global variable in vector space 
ccellsi array of indices Of cells for the implicit class variables 



ALLOCATION 

CELLS ARE ALLOCATED AS A STACK <WITH NO POPS), 

OT H ER OBJECTS HAVE A USE COUNT TO INDICATE HOW MANY REFERENCES THERE 
ARE TO THEM. IF THIS GqES TO ZERO THE OBJECT IS DEALLOCATED, 

THE use COUNTS ARE UPDATED BY jHt USE OF REFuP AND REFDQWN PROCEDURES* 

TWFor T« A orrim Ann n»kii, r«e m A r*u i<r.<n nr r» * ▼ a Cronrrimr pii/n *..n 



USE THE LEN«TH ANO THE BLOCkLEn AND THE LAST WORD IS AN ENDQFVI 

INTERNALLY MOST VECTOR INDEXES POINT TO THE SECOND WORD OF THE 

VECTOR, 

FOR STRINGS THE FIRST 4 CHARACTERS ARE USED FOR THE USE COUNT BLOCKLEN* 

AND LENGTH, 

SYMTABLE ISA HASH TABLE FOR CELLS, IT HAS LINKED LIST BUCKETS, 



other important procedures 

seeccelu index) is a boolean procedure saying whether the next element 
in vec is the atom indexing the same cell, 

get n extvectorelt<message vector) moves the ending of the vector to the 
next non-comment unless at the end of the vector. 

vecevali used to evaluate a vector* 

seTupi oo e s setup tor when an obj e ct taken out of a vector is given 

CONTROL. DOES THE ImPlICIT EVALUATION OF ATOMS AND VECTORS, AlSO 

THE CHECKING FOR THE ESCAPE COMMANDS /// AND DONE. 
EVA L PIECEI USED To EVALUATE A PIECE. 

EVALOBJECTI USED TO EVALUATE AN OBjECy, FAKOS AND USER OBJECTS ARE HAND- 
LEO SEPERATELY, JUMPTOFAKO IS JUST A LARGE CASE STATEMENT, TO EVALUATE 
A USER OBJECT FIRST A CONTEXT FRAME 1$ PUSHED AND THE OEF VECTOR IS 
EVALUATED. THEN IF THERE ARE FURTHER DEF VECTORS FROM HIGHER ORDER 
CLASSES OF THIS OBJECT THEY ARE EVALUATED IN TuRN, THIS EVALUATION 
OF DEF VECTORS CONTINUES UNTIL EITHER A VALUE IS RETURNED BY ONE OF THE 
DEF VECT0RS#AN ERROR 0CCURE5* qR THERE ARE NO MORE DEF VECTORS. 
NEXT THE CONTEXT FRAME IS POPPED. 

tracing AnD error response ARE also oispatcheo from EVALOBJECT, 

pushframei sets up a context frame, initializing message who,whqname* 
and topwho, it binds the variables for the frame and uses an 
auxilliary procedure pfbind to bind the variables for higher order 
classes, it also extracts the def vector for evalobject, 

popframei undoes the work of pushframe, 

bindl binds a set of variables. for each cell in the model vector 
the current value of the cell is put in the prevvec and the new 
value from the value vector is put in the cell, 

lblndl is bind for local variable. 

UNBINOI REVERSES THE EFFECT OF bINO. FOR EACH CELL IN THE MODEL 
VECTOR T*E PREVIOUS VALUE IS RESTORED. 

ADDqlOBALI CREATES A NEw GLOBAL VARIABLE, GLOBAL VARIABLES ARE 
KEPT AS LOCAL VA4lABi.ES IN THE GLOBAL CONTEXT FRAME, NEW 
VARIABLES ARE INITIALIZED TO HAVE THE VALUE "NQ VALUE", 

CELLFIXI GEIS THE VALUE OF A CELL, IF IT IS AN IMPLICIT VARIABLE 
IMPLICITFIX IS CALLE6. IF THE ACO FOR THE CELL Is NOT THE 
CURRENT ACD THEN THE ACCESS CHAIN FROM CURRFRAME IS SEARCHED 
UNTIL THE CURRENT VALUE OF yHE CELL IS FOUND. 

IMPLICITFIXI GET THE VALUE OF AN IMPLICIT VARIABLE FROM CURRFRAME, 

IMPlICITASSIGNIASSIGNS VALUES TO IMPLICIT VARIABLES, IT CHECKS THAT 
THE OBJECT IS A VECTOR AND CALLS FixVARS IF NECESSARY, 

FIXVARSI THE IVARS AND CVARS VECTORS ARE STORED In TWO PlACESUn THE 
VALUE VECTOR OF THE CVARS AnO ALSO AS MODEL VECTORS IN THE 
OBJECT VECTOR) SO WHEN THEY ARE CHANGED BY ASSIGNMENT THE OTHER 
COPY MUST ALSO BE CHANGED. THIS Is WHAT FIXVARS DOES. 

COPYSTUFFI IS USED WHEN THE CVaRS OR IVARS aRE CHANGED TO PRESERVE 
AS MUCH AS POSSIBLE OF 0LD BINDINGS, 

ANEwi CREATES A NEW OBJECT, 

IF THE NEW OBJECT IS TO BE ABLE TO ACT AS A CLASS CLASSIFY IS 
CALLED, THEN THE VECTOR OF MODEL AND VALUE VECTOR PAIRS IS BUILT 
UP AND TSE ISNEW VECTORS ARE EVALUATED, THEN THE INIT VECTQR IS 
EVALUATED, THE PROPER CONTEXTS ARE BOUND FOR THESE EVALUATIONS. 
AN AUXILLIARV PROCEDURE EVALISNEW IS USED FOR DEALING WITH THE 
HIGHER ORDER ISNEWS. 

CLASSIFYI PARSES THE WITH VECTOR IN THE MESSAGE TO ANEW AND BUILDS 



OTHER IMPORTANT PROCEDURES 
THE CVARS VALUE VECTQRt 



OTHER 

SINjt/SMALUJ IS A FILE WHICH IS FlHN- E DURRlNG INITIALIZATION, 

IT MAY BE USED TO PRINT MESSAGES To USERS GETTING ON TO SMALLTALK* 
OR AUTO LOADING OF CLASSES ETC. 

THE MINIMUM SET Of FILES THaT SHOULD BE ON THE QlSK TO USE SMALLTALK 
AREt 

OSMALL/SMALL 

ERMSQS/SMALL 

EDITOR/SMALL 

SINIT/SMALL (IF USED) 
THESE ALL SHOULD BE UNLOCKEDt 



THE FOLLOWING FILES aRE USEFULL AND SHOULD EXIST UNLOAD ON 
DISK IF POSSIBLE' 

OUSTER/SMALL (FOR LISTING MANUALS) 

MANUAL/SMALL (USERS MANUAL) 

IMPMAN/SMALL (IMPLEMENT^ MANgAL) 
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